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ABSTRACT : For the analysis of hazard factors and the development of GAP (Good Agricultural Practices) Ginseng, 10
ginseng cultural farms wished certified GAP were selected at Geumsan-gun area, a representative site of ginseng cultivation
in Korea. In order to verify the safety of GAP ginseng, possible contamination of pesticide and heavy metal residues, and
microbial hazard were analyzed. Soil and water around ginseng cultivation field, and ginseng were investigated. Eighty-one
pesticides including carbendazim were used as typical pesticide against plant pathogens and insect pests of ginseng plant and
general crops. There was no excess the maximum residue limit (MRL) in residue figure of the soil. Including the residue fig-
ure of the arsenic (0.81 mé/kg) and 7 other heavy metals was also suitable to cultivate the ginseng plant. The irrigation water
and dilution water for pesticide application were also safety level for GAP. Fresh ginsengs from the farms were sampled and
investigated pesticide residues and contaminations of bacteria. Among 23 pesticides tested, we didn't detect any kinds of pes-
ticide residues, but tolclofos-methyl was frequently found in the other ginseng field. On the investigation of microorganism
hazards, 2 gram negative bacteria and 1 gram positive bacterium were found in the fresh ginseng. Number of total bacteria
was 1.5 x 10° cfu/mé, which was less than the other agriculture products. At these results, 10 selected ginseng farms were good
cultural places for GAP ginseng production and the ginseng cultured from Geumsan-gun area were a good safe for human.
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3 & ¥ hexane/acetone (8/2, viv) 10m¢E 8EAA °] &
2R 40C & oM 79t =3k e FA%
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Table 1. Analysis conditions of gas chromatography used for
pesticide analysis of Korean ginseng samples

ltems Analysis conditions

GCsystem  Agilent 6890N

Detector 3Ni-electron capture detector

Column DB-5 capillary.column, 0.25 mn .i.d. x 30m,
0.25 g film thickness () & W Scientific, USA)
Column 80C (2 min) — 10C/min — 280°C (10 min)

Temp. Detector 280C
Inlet 260°C

Carrier N; 1.0 m&/min (split mode 20 : 1)
Make-up N, 25 mé/min

1.0 4

Gas flow rate

Sample size
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|7158 23 R ECEE FEEV XLV 1870%
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AEEHAT. T3, 200595 GAP AEE71e] 2233 FAE
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2HA] FAge] 685 647102 AT 82 3.5% A=HS
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Table 2. Investigation of the pesticide residue in the soil of ginseng
cultivation area

No. Pesticides Decision No. Pesticides  Decision
1 Alachlor Safe 42 Imidacioprid Safe
2 Bifenox Safe 43 Iprobenphos Safe
3 Bifenthrin Safe 44 Iprodione Safe
4 Bitertanol Safe 45 Isoprothiolane Safe
5 Buprofenzine Safe 46 Malathion Safe
6 Carbaryl Safe 47 Metalaxyl Safe
7 Carbendazim Safe 48 Methidathion Safe
8 Carbofuran Safe 49 Methiocarb Safe
9 Chinomethionate Safe 50 Methomyl Safe

10 Chlorfenapyr Safe 51 Metribuzin Safe

11 chlorothaionil Safe 52 Myclobutanil Safe

12 Chlorpyrifos Safe 53 Oxadiazon Safe

13 Chlorpyrifos-methyl  Safe 54 Oxyfluorfen Safe

14 Cyfluthrin Safe 55 Parathion Safe

15 Cyhalothrin Safe 56 Penconazole Safe

16 Cypermethrin Safe 57 Pendimethalin Safe

17 Deltamethrin Safe 58 Permethrin Safe

18 Diazinon Safe 59 Phenthoate Safe

19 Dichlofluanid Safe 60 Phorate Safe

20 Dicofol Safe 61 Phosalone Safe

21 Difenoconazole Safe 62 Phosmet Safe

22 Diflubenzuron Safe 63 Pirimicarb Safe

23 Dimethoate Safe 64 Piirimiphos-methyl Safe

24 Dimethomorph Safe 65 Procymidone Safe

25 Edifenphos Safe 66 Profenofos Safe

26 Endosulfan Safe 67 Propargite Safe

27 EPN Safe 68 Prothiofos Safe

28 Esfenvalerate Safe 69 Pyrazophos Safe

29 Ethoprophos Safe 70 Pyridaben Safe

30 Fenarimol Safe 71 Simazine Safe

31 Fenitrothion Safe 72 Tebuconazole Safe

32 Fenobucarb Safe 73 Teflubenzuron Safe

33 Fenpropathrin Safe 74 Terbufos Safe

34 Fenthion Safe 75 Tetradifon Safe

35 Fenvalerate Safe 76 Thiobencarb Safe

36 Flucythrinate Safe 77 Toclofos-methyl ~ Safe

37 Flufenoxuron Safe 78 Tralomethrin Safe

38 Flusilazol Safe 79 Triadimefon Safe

39 Fluvalinate Safe 80 Triflumizole Safe

40 Folpet Safe 81 Triflualin Safe

41 Hexaconazole Safe 82 Vinclozolin Safe
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Table 3. Investigation of the pesticide residue in sampled fresh ginseng from the field

No. Pesticides Decision MRL* No. Pesticides Decision MRL*
1 Aldrin & Dieldrin Safe 0.01 14 Diethofencarb Safe 0.3
2 Azoxystrobin Safe 0.5 15 Endosulfan Safe 0.1
3 BHC Safe 0.01 16 Endrin Safe 0.01
4 Captan Safe 2.0 17 Fenhexamid Safe 0.3
5 Carbendazim Safe 0.2 18 Iminoctadine Safe 0.1
6 Cyazofamid Safe 0.3 19 Kresoxim-methyl Safe 0.2
7 Cypermethrin Safe 0.1 20 Metam-sodium Safe 0.05
8 Cyprodinil Safe 2.0 21 Metalaxyl Safe 0.5
9 Dazomet Safe 0.1 22 Parathion Safe 0.5

10 DDT Safe 0.01 23 Pyrimethanil Safe 1.0

11 Deltamethrin Safe 0.01 24 Quintozene Safe 0.1

12 Diazinon Safe 0.1 25 Tolclofos-methyl Safe 0.3

13 Difenoconazole Safe 0.2 26 Tolyfluanid Safe 0.2

*MRL: maximum residue limit

methyl 5-& Egsl] 89 FoF &S UdeE 4%
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Table 4. Investigation of the heavy metal residue in the soil of
ginseng cultivation area

Heavy metals Levels Results Decisions
Arsenic {As) 6 and less (mg/kg)  0.81 mg/kg Safe
Cadmium (Cd) 1.5 and less (mg/kg) None Safe
Lead (Pb) 100 and less (mg/kg)  0.58 mg/kg Safe
Chrome (Cr) 4 and less (mg/kg)  0.11 mg/ke Safe
Copper (Cu) 50 and less (mg/kg)  8.30 mg/kg Safe
Zinc (Zn) 300 and less (mg/kg) 14.32 me/kg Safe
Mercury (Hg) 4 and less (mg/kg  0.06 mg/kg Safe
Nickel {Ni) 40 and less (mg/kg)  0.50 mg/kg Safe

Table 5. Investigation of the heavy metal residue in the irrigation

water
Heavy metals Levels Results Decisions
Arsenic {As) 6 and less (mg/kg) 0.78 mg/ke Safe
Cadmium (Cd) 1.5 and less (mg/kg) 0.50ug/L and less  Safe
Lead (Pb) 100 and less (mg/keg) None Safe
Chrome (Cr) 4 and less (mg/kg) None Safe
Copper (Cu) 50 and less (mg/kg) None Safe
Zinc {Zn) 300 and less (mg/kg) None Safe
Mercury (Hg) 4 and less (mg/ks) None Safe
Nickel (Ni) 40 and less (mg/kg) 0.50mg/kg Safe

0.81 mgkg 0.2 kg Zlog vebdtl 3 gl 35
He W5 545 L9EE EY (Table 5), E| H]3}
o FFES T3l J' Gl vlf HEE & Ak o
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Table 6. Investigation of the number of bacteria in fresh ginseng
from the field

No. of colonies per 1ml

Farms G!nseng . dard pl
(Ages in the soil) stacr;uirt ag:rte nutrient agar
A 4 years old 3.0x102 3.2x 103
B 4 years old 6.0 x 103 5.0 x 103
C 2 years old 3.4x103 1.6 x 103
D 4 years old 8.4 x 102 1.5 x 103
E 4 years old 2.0x102 1.5x 103
F 4 years old 3.0x103 1.7 x 103

Table 7. Identification of the existing bacteria in fresh ginseng from

the field
Farms Gram Staining Biochemical Results
D Gram negative Pantoea spp.
E Gram negative Enterobacter cloacae
F Gram positive Staphylococcus sciuri
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